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variation of temperature during the cementation, while it indicates the cause
of the abnormal increases sometimes found in the concentration of the carbon
in the cemented zones, also furnishes a means for carrying out the heating
during the cementation in such a way as to purposely cause, with certainty,
the formation of free cementite when it is desired to obtain cemented zones
capable of taking an exceedingly high degree of hardness by quenching
without its being necessary that their brittleness be reduced to a minimum.

The phenomenon of the formation of free cementite in the processes of
the direct carburization of iron in the solid state constituted for a long time
one of the most important arguments1 cited against the hypothesis of the,
metastability of cementite, but more recently2 it has been recognized, on
the contrary, to constitute an argument rather in favor of than against this
hypothesis. An explanation had already been proposed, by Osmond3 and
Charpy,4 and more recently and in more complete manner by Benedicks,
which attributed the formation of free cementite to the oscillations in the
temperature which inevitably manifest themselves during industrial cem-
entation. Their conclusions were not founded on any direct experimental
datum; more recent experimental studies, to which I shall now refer, have
confirmed the fundamental fact assumed by those experimenters, but have
shown that the "mechanism" of the phenomenon is markedly different from
that imagined by them.

We have already seen how a series of cementations, carried out with
cements whose activity is due to the specific action of carbon monoxide, have
established with certainty the maximum values which the concentration of
the carbon can reach when working under definite conditions at a constant
temperature. It is clear how this result, never before attained, constitutes
a sure point of departure for verifying experimentally the theory of the forma-
tion of the cementite just enunciated. It suffices, in fact, to establish a
combination of conditions such that, carrying out the cementation at any
constant temperature within a definite range, it would be quite certain (on the
basis of the experimental and theoretical principles to which I have just
referred) that the maximum concentration of the carbon in the cemented
zones thus obtained could not exceed a given value, and especially that free
primary cementite could not be formed. Given this, it is sufficient to carry
out a cementation under conditions identical with the preceding but at
variable temperatures, oscillating within the above definite interval, and thus
find out whether in this last case the maximum concentration of the carbon
in the cemented zone reaches values higher than those obtained in the pre-

3 See, for example, Bakhuis Roozeboom, Journ. of the Iron and Steel Institute, 1904,
I, p. 257.

2 See especially Carl Benedicks, Ueber das Gleichgewicht und die Erstanungsstrukturen
des Systems Eisen-Kohlenstoj? (Metallurgie, Vol. 3, 1906, Nos. 12-14).

3 The Journal of the Iron and Steel Institute, 1897, II, p. 143.

4 Comptes Rendus de VAcademic des Sciences, 1903, ist sem., Vol. CXXXVI, p. rooo.